The heat transfer coefficient of fluids plays a vital role in increasing the thermal efficiency of the fluids. In the meantime, the new technology of Nano fluids has made clear horizons in thermal transfer studies. In this study, the effect of the magnetic field on the coefficient of fluid transfer of the base fluid of distilled water and the fluid containing the magnetic nanoparticles (Fe3O4-Water), called frucloid, was investigated. According to the results, the magnetic field does not have any effect on the distilled water fluid, but when the Ferro fluid is used as a fluid, the heat transfer coefficient increases as the field strength increases. Also, by increasing the concentration of magnetic nanoparticles in the fluid, we see an increase in the heat transfer coefficient. In this study, the effect of magnetic field intensity, nanoparticle concentration and field direction on the relative viscosity of the Ferro fluid was also investigated.
Introduction:
Fluid transfer fluid, such as water, oil and ethylene glycol, with a low thermal conductivity, is a serious restriction to improve the performance of many engineering equipment, including heat exchangers and electronic devices. To overcome this weakness, many efforts have been made to replace fluids with higher heat transfer power. The new method is the use of nanofluids (1) . Nanoplasty is a new type of fluid from heat transfer fluids containing particles of less than 100 nm in size, which are uniform and stable in a liquid. Among the various types of nanosilver research involving metal, nonmetallic and carbon nanoparticles, many studies were carried out on ferrofluid-containing nanoparticles (2, 3, 4, 5) . Frucfloid is a magnetic nanoparticle that can control the location of a material through the use of a magnetic field. In this type of fluid, particles have a diameter of 10 nm in diameter, which is coated with surfactant absorption layers to maintain suspension stability. This type of fluid has a significant potential for heat transfer applications. A great deal of research was done on the heat transfer coefficient and the viscosity of fluids containing magnetic particles in the presence of a magnetic field, indicating a very high power effect of the magnetic field on these two parameters. Krakov and Nikiforov studied the effect of the temperature gradient orientation and the uniform magnetic field on fluids containing magnetic particles (6) . Yamaguchi. The effect of the magnetic field on the natural displacement heat transfer coefficient was numerical and numerical simulation. As the field increased, the rail number also increased, as well as the viscosity of magnetic nanoparticles in the presence of a magnetic field (7, 8, 9, 10, 11, 12, 13) . The results showed that the viscosity of the magnetic Nano fluids in the presence of the magnetic field increases, and two important factors, the strength and direction of the field play an important role in the oscillate. For example, Hamadan's results showed that the viscosity in the case of a perpendicular magnetic field The original is twice as much as the field is applied in parallel (9) . The purpose of this paper is to demonstrate the experimental increase in heat transfer and the relative viscosity of the fermfloid in the presence of a magnetic field.
-Materials and laboratory equipment The first device we want to use to study the effect of the magnetic field on the magnetic transfer of the magnetic Nano silver is as follows.
Address: VERLAG NEUE WIRTSCHAFTS-BRIEFE, ESCHSTR 22, HERNE, GERMANY, 44629 GERMANI Website: www.bpupraxis.org Email: kirsizien@amu.edu.p Figure ( 1) schematic representation of the test system As shown in figure 1, this system includes four cooling sections, a test, a data recorder and a DC power supply (to create a constant thermal flux that heats the test section with a maximum flow of 300 watts) Is. This machine includes 9 thermocouples. Thermocouples 2 to 9 measure the wall temperature of the test section, and the thermocouple number 1 located at the end of the cooling section is used to check the passing temperature of the cooling unit. Also, in the cooling unit, a 1.6 kW cooling chiller was used to maintain the fryfloid temperature constant in the test input section. The test section has a straight tube with a length of 400mm, an inner diameter of 8mm and an outer diameter of 20mm. As we can see in Fig. 1 , four magnet is located on either side of the test tube section, which produces a magnetic field intensity of up to 1200 G. It should be noted that the direction of the field is perpendicular to the flow of the frucloid. The next device used is a tube tube viscometer with a radius of 2mm and a length of 45mm. The device was used to measure the viscosity of the nanofluid under the magnetic field.
Figure (2) Apparatus Viscomet Apparatus
It should be noted that the ferrofluid used for both devices is water with Fe3O4 (Fe3O4-Water), which is coated with acido-sulfate as surfactant. The
Formulas and relationships
The relationships used for both experiments are as follows. The relations (1) and (2) 
Address: VERLAG NEUE WIRTSCHAFTS-BRIEFE, ESCHSTR 22, HERNE, GERMANY, 44629 GERMANI Website: www.bpupraxis.org Email: kirsizien@amu.edu.p In these relationships, (I) the measured current is a maximum of 40 amps, (V), a maximum voltage of 150 V, (L), and (D) a heating pipe diameter ( Tw (x) is the temperature of the outer outer wall measured by the thermocouple and (Tff (x)) the temperature of the fermfloid that is determined by the energy balance using the following equation.
In this regard, (), () and (V), respectively, the initial temperature of the fermeofloside, the density of the frucloid and the volume flow rate as well as (X) the axial distance from the entrance of the test section Be Equation (4) 
4-Data Analysis and Analysis
4.1 .
Evaluation of the coefficient and heat transfer rate
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As we see in the graphs above, when the fluid used for the base distilled water and the base fluid of the fermoidal fluid in the absence of the magnetic field, the graphs are the same, that is, in the absence of a magnetic field, the use of different base fluid, in Temperature Chart does not change. But the stronger the field, the lower the fermfloid temperature. As shown in Fig. 3 , thermocouple No. 3 shows a temperature drop in the presence of a 1200G field of about 5.5 centimeters, and at the end of the test section, which has no field, it reaches a temperature of 4 centimeters . When the field is cut off, the fluid temperature rises again. According to Fig. 4 , if the concentration or fractional volume of the nanoparticles is reduced by half, the rate of drop in temperature decreases as well, at temperature 4 ° C in Thermocouple No. 3 and at the end of the temperature drop test section 2.5 cm Gradient. This graph shows the high dependence of the concentration of nanoparticles in the presence of a magnetic field for fermoidal cooling. According to Fig. 6 , we observe that in the absence of a magnetic field, a flux of 80 watts is applied and the fluid temperature is close to 52 ° C. Now, if we apply a constant heat flux and a 1000G field, we can see how much the fluoride temperature decreases, and if the 70 watt heat flux is applied in the absence of the field, it is like the 80 W heat flux and the field 1000G. This indicates how much magnetic field intensity can affect the permphloid temperature. In fact, this form shows the fossil fusion power in the presence of a magnetic field. The reason is that due to the flux applied, there is an increase in the molecular movement that increases the temperature. Magnetic nanoparticles and water molecules are eating a hydrogen bond together and because of the use of the magnetic field, the motion of the nanoparticles is limited, and since these particles are attached to particles of the water molecule, the molecular movement of the water molecule decreases, which causes the temperature drop To be With this theory, increasing the heat capacity of the frucloid under the magnetic field can be predicted, which can be a significant reason for reducing the fermoidal temperature. In these diagrams, we examine the effect of field intensity on the local and conduction heat transfer coefficient. As we see in Fig. 10 , when there is no field, magnetic nanoparticles have a random motion, but put the particle in alignment with the field as soon as the magnetic field is applied. Figure 10 : Schematic representation of magnetic nanoparticle movements during magnetic field application (parallel to current) )16(
As we already know, the local heat transfer coefficient is the highest at the beginning of the pipe and the difference in temperature between the surface and the fluid is increased due to the increase in the thickness of the pipe due to the increase in the thickness of the pipe, thus reducing the heat transfer coefficient. According to the above figure, when a magnetic field is applied, a series of circuit structures are created in the direction of the field, which increases the energy of bipolar bipolar interactions. The stronger the field, the longer the chain lengths, and a significant increase in the conduction heat transfer coefficient followed by the coefficient h.
Address: VERLAG NEUE WIRTSCHAFTS-BRIEFE, ESCHSTR 22, HERNE, GERMANY, 44629 GERMANI Website: www.bpupraxis.org Email: kirsizien@amu.edu.p According to Fig. 8 , if the magnetic field is perpendicular to the temperature gradient, the intensity of the field has almost no effect on the conduction heating coefficient, and only the change in the concentration of magnetic nanoparticles changes the heat transfer coefficient. In fact, the vertical magnetic field causes a chain structure to be formed perpendicularly to the direction of the fluid, which such a morphology suppresses the energy transfer inside the fluid along the temperature gradient. We see in Fig. 9 that when the direction of the field is parallel to the gradient, the heat transfer coefficient rises sharply and the heat transfer inside the liquid increases. The reason is that when the parallel field is in the direction of the flow of the fluid, the chain structure of the bridge particles is effective for the energy transfer process in the direction of the temperature gradient. Also, increasing the concentration of nano particles in both vertical and parallel modes increases the coefficient and thus increases the heat transfer. Because the more nanoparticles are added, the magnetic field further stimulates the chain-like structure.
-Relative viscosity check Relative viscosity is the viscosity ratio of the magnetic fluid in the presence of an external magnetic field to the viscosity of the magnetic fluid in the absence of external magnetic field.
In this section, we examine the effect of the magnetic field and the concentration of nanoparticles on the relative viscosity of the frucloid. As we observe, the relative viscosity increases with increasing the concentration of magnetic nanoparticles in both vertical and parallel field directions. The reason is that increasing the concentration of nanoparticles increases the energy loss and increases viscosity. The intensity of the parallel magnetic field in the direction of the original element initially increases the viscosity of the perforloid, but it does not have a significant effect on the increase of viscosity and is only a function of the concentration of nanoparticles. Now, if the direction of the field is perpendicular to the main flow, we see that it is very effective and the relative viscosity increases. The reason is that when a vertical magnetic field is applied, the particle chain that runs along the direction of the external field and aligns it with the direction of flow is blocking the flow of the fructoidoid, which increases the relative viscosity.
Conclusion
In this study, the effect of the magnetic field on the heat transfer coefficient and relative viscosity with the aid of the two laboratory devices mentioned above were investigated for two distilled water and Fe (Fe) O (Water) fluids. The results were that the application of a parallel magnetic field to the main direction of the fluid due to the formation of a chain structure such as nanoparticle particles, increased the heat transfer coefficient, as well as the relative viscosity decrease, and against the vertical magnetic field on the main direction of the fluid reduced the coefficient Transfer of heat and increase relative viscosity. The results also showed that the concentration of nanoparticles plays a very important role in changing the heat transfer coefficient and relative viscosity in the presence and absence of a magnetic field. As the concentration of nanoparticles increases, the heat transfer coefficient and relative viscosity also increase.
